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• Fundamental relations between architecture, connectivity and function of the cerebral cortex still remain 
elusive. This is partly due to a lack of detailed, quantitative cytoarchitectonic data for the human brain

• Currently, the only comprehensive source of such information is the classic work of von Economo and 
Koskinas [1,2] – which, however, is only available in a paper-based 2D atlas in non-standard space

• Our project aims to construct a virtual 3D model of the von Economo and Koskinas atlas in stereotactic space

For improved usability, the model will be aligned to standard space i.e. MNI-152  

• Comprehensive cytoarchitectonic information [1,2,7] – see figure above – 
• will be assigned to the corresponding labels in 3D space
• The resulting digital atlas will be a result of manual verification using two copies of the plaster model, 

allowing for a more reliable reconstruction and error estimation both in geometry and texture

  

• The digital 3D atlas represents a multiparametric atlas, providing the cytoarchitectonic information 
of the classic work of von Economo and Koskinas in an easily accessible virtual format, furthermore 
allowing for its future integration with neuroinformatics platforms for reference (BigBrain atlas) 
and simulation (The Virtual Brain)

• It offers the prospect of reliably mapping human cytoarchitectonic information [1,2] into common 
cortical parcellation schemes – supporting new insights into fundamental relations between 
structure, connectivity and function of the human brain 

A virtual model in standard space                       Applications and prospects

 Starting point: Plaster models from the von Economo era
 Recent studies [3-5] manually mapped the von Economo and Koskinas parcellation onto the FreeSurfer 

Desikan-Killiany atlas [6] based on the textual description and 2D drawings in [1,2,7]

 To circumvent previous limitations, we aim to explicitly define a virtual 3D von Economo and Koskinas model 
independent of existing reference geometries – this is made possible with the use of two individual, well-
preserved copies of the 3D plaster model of the cortical parcellation [1,2] manufactured in the 1920s for 
illustrative use in medical training - ordered, authenticated and praised for their accuracy by von Economo 
himself
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From plaster model to virtual 3D modelBackground
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Step 5: 
Registration to
standard space

 i.e. MNI 152, BigBrain

Step 1:
 3D scanning of

 individual parts of
 the plaster model

Step 2: 
Reconstruction 

and composition 
of individual scans

Step 3: 
Verification

 and correction 
of geometry

Step 4: 
Correction

 of damaged plaster
 model coloring and 

delineation of 
cortex regions
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